Sir, The unbridled dissemination of carbapenemase-producing bacteria in healthcare-associated infections has generated a great threat to public health. 1 Since 2001, the occurrence of KPCproducing bacteria has become worrisome, mainly because these bacteria have been frequently related to high rates of morbidity and mortality. 2, 3 In this regard, the prevalence of KPC has been restricted to humans and anthropogenically impacted environments, 3, 4 being sporadically reported from broilers in Egypt and mussel samples from a retail market in Tunisia. 5, 6 In this study, to our knowledge, we report for the first time the occurrence of KPC-2-producing Escherichia coli in an infected dog, raising an alert about the emergence of KPC-2 producers in veterinary medicine.
Between June and November 2017, 4228 veterinary clinical samples processed by a large veterinary laboratory in São Paulo, Brazil, were screened by BD Phoenix (BD Diagnostics, Sparks, MD, USA) for potential carbapenemase producers, leading to the identification of one ertapenem-resistant E. coli strain (ECSIC19). The carbapenemresistant E. coli was isolated from a urine culture of a 13-year-old female mixed-breed dog that succumbed to urinary tract infection. ESBL production was confirmed by using a double-disc synergy test, whereas carbapenemase production was detected using an imipenem disc supplemented with 3-aminophenylboronic acid and the modified Hodge test. Additionally, PCR screening and direct sequencing identified bla KPC-2 and bla CTX-M-15 genes.
Total DNA was sequencing using Illumina NextSeq 500 pairedend reads (150 bp). De novo assembly was performed using SPAdes v. 3 9 Moreover, this E. coli lineage has been globally recognized as a human and animal pathogen. 11 The identification of air (enteroaggregative immunoglobulin repeat protein), astA (EAST1 toxin), eilA (Salmonella HilA homologue), iss (increased serum survival) and lpfA (long polar fimbriae) virulence genes revealed a high-virulence profile of E. coli ECSIC19, being defined as an extraintestinal pathogenic E. coli (ExPEC) lineage.
11
The resistome of E. coli ECSIC19 confirmed the presence of b-lactam resistance genes (bla KPC-2 and bla CTX-M-15 ) and other clinically significant resistance determinants conferring resistance to aminoglycosides (aadA5), quinolones (qnrS1), macrolides [mph(A) and erm(B)], sulphonamides (sul1), tetracycline [tet(B)] and trimethoprim (dfrA17). Additionally, point mutations Ser83Leu and Asp87Asn in GyrA and Ser80Ile in ParC were associated with quinolone resistance.
E. coli ECSIC19 harboured IncI1, IncFIA, IncFII, IncFII, IncFIB, IncN and p0111 plasmids. The bla KCP-2 gene was found in a hybrid plasmid (pECSIC19) carrying a Tn4401b transposon (Figure 1 ). The pECSIC19 plasmid (GenBank accession number MG886286) was assembled using de novo contigs and the reference pFCF3SP IncN plasmid (GenBank accession number CP004367) harbouring the bla KPC-2 gene, previously isolated from a human clinical KPC-2-producing Klebsiella pneumoniae identified in Brazil. In this regard, IncN plasmid backbones have dispersed globally within E. coli.
12 The preliminary scaffold was refined to solve remaining gaps using an in silico gap closure strategy and automatic/manually annotated by Glimmer 3.2 and ISFinder. The pECSIC19 (52776 bp) plasmid was confirmed as belonging to the IncN replicon group and ST15, being successfully transferred by conjugation into streptomycin-resistant E. coli strain C600. As IncN-ST15 plasmids carrying bla KPC-2 ::Tn4401b have been previously reported in K. pneumoniae isolates from humans and aquatic environments, in Brazil (GenBank accession numbers CP004367, KC770989 and KC770990), a comparative plasmid analysis was performed using BRIG against pEC517_KPC (GenBank accession number CP018963) and pFCF3SP (GenBank accession number CP004367) plasmids isolated from E. coli and K. pneumoniae of human origin. Comparative analysis revealed .90% nucleotide identity among these plasmids, sharing an identical backbone, whereas only pECSIC19 showed insertion of ISKpn20 (IS3 family) truncating the region of endonuclease EcoRII, similarly to pKp1433 plasmid (JX397875). Additionally, pFCF3SP was different due to absence of type I DNA restriction systems such as ardA, commonly found in conjugative plasmids and assisting in the spread of resistance genes (Figure 1 ). These results highlight that IncN/ST-15 plasmids are key vectors responsible for the dissemination of the bla KPC-2 gene in Enterobacteriaceae in the humananimal-environment interface in Brazil.
In conclusion, to the best of our knowledge, this is the first report of an E. coli co-producing KPC-2, CTX-M-15 and QnrS1 isolated from an animal. These findings suggest that although carbapenems have no legal indications for animals, closer relationships between humans and animals, or the empirical usage of carbapenems to treat ESBL-related infections, could be contributing to the spread of the bla KPC-2 gene and other carbapenemase genes to pets.
13 Therefore, the occurrence of MDR bacteria harbouring bla KPC -type genes in animals may represent a new challenge for veterinary medicine and a potential threat to public health.
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Sir,
The emergence and spread of carbapenem-resistant isolates, especially New Delhi MBL (NDM)-producing Enterobacteriaceae, has become a global concern. Although NDM-producing Enterobacteriaceae have been mostly observed in clinical cases, they have also been identified in food-producing animals 1,2 and wildlife. 3 Recently, XDR bacteria harbouring both bla NDM and mcr-1 genes were observed in isolates from animals, 4,5 posing a potential threat to public health. However, reports on the coexistence of bla NDM and mcr-1 in bacteria isolated from animals at slaughter remains sporadic. 1, 6 Here, we report two Escherichia coli strains, SD133 and SD138, co-producing NDM and MCR-1, isolated from chickens at slaughter in July 2015 in China.
Fifty faecal samples were collected from chickens at slaughter in a poultry slaughterhouse located in Qingdao, China. Faecal samples were inoculated on antibiotic-free MacConkey plates. Suspected E. coli colonies were randomly selected and identified by MALDI-TOF MS. Only one E. coli strain was selected per faecal sample. A total of 33 E. coli isolates were recovered from the 50 faecal samples. MICs of 19 antimicrobial agents were determined by the agar dilution method or broth microdilution method (limited to colistin) and were interpreted according to CLSI M100-S27.
7 Two (6.1%) E. coli strains, SD133 and SD138, showed resistance to imipenem and had an XDR pattern (Table  1) . PCR and Sanger sequencing confirmed that the two strains harboured both bla NDM (SD133, bla NDM-1 ; SD138, bla NDM-9 ) and mcr-1 (Table 1) . WGS results showed that SD133 belonged to novel ST7506 and harboured 18 resistance genes, whereas SD138 belonged to ST48 (ST10 complex) and harboured 14 resistance genes (Table 1) . S1-PFGE and Southern hybridization indicated that, in SD133, bla NDM-1 and mcr-1 were located on an 130 kb plasmid and an 60 kb plasmid, respectively; in SD138, bla NDM-9 and mcr-1 were located on an 100 kb plasmid and on the chromosome, respectively. Furthermore, bla NDM-1 in SD133 can be transferred to E. coli DH5a via transformation and bla NDM-9 in SD138 can be transferred to E. coli C600 via conjugation at a frequency of 2.44%10
#5 transconjugants/donor (Table 1) .
Plasmids were sequenced by PacBio platform (pHNSD133T1 carrying bla NDM-1 ) or Illumina HiSeq 2500 (pHNSD138-1 carrying bla NDM-9 ). pHNSD133T1 was a 129 713 bp IncY plasmid encoding 195 ORFs. It mainly consisted of a phage P7-like backbone and three mobile elements: IS1294, IS186 and a 32.8 kb MDR region ( Figure S1A , available as Supplementary data at JAC Online). pHNSD133T1 was found to be 98% identical to Enterobacteria phage P7 (GenBank accession number: AF503408) with 62% coverage, and phage P1 mod749::IS5 (AF234172) with 57% coverage. However, three P1 phage-related tRNA (tRNA-Asn, tRNA-Thr and tRNA-Met) target sites for genetic recombination, 8 were absent in pHNSD133T1. bla NDM-1 was observed in an 11 738 bp complex class 1 integron, which was sequentially organized as a 5 0 -CS (intI1), variable region 1 (VR1), 3 0 -CS1 (qacED1 and sul1), ISCR1, VR2 and 3 0 -CS2 (qacED1 and sul1). VR1 comprised four sequentially arranged genes: aac(6 0 )-Ib-cr, arr-3, dfrA27 and aadA16; VR2 contained a bla NDM-1 unit (DISAba125-bla NDM-1 -ble MBL -trpF), catB3 and arr-3. The sequence of VR2 was found to be identical to those of the Proteus mirabilis plasmid pNDM-PM58 (KP662515) and the E. coli Y5 chromosome (CP013483). Furthermore, despite the 157 bp deletion between aadA16 and dfrA27 in VR2, the complex class 1 integron in pHNSD133T was found to be 99% identical to the E. coli Y5 chromosome ( Figure S1B) . Interestingly, E. coli Y5 was from a patient in Yantai, 9 which is 178 km away from Qingdao. 
